Universal methods of statistical simulation (Monte Carlo methods) of geophysical data for generating random processes and fields on 2-D grids of required detail and regularity have been developed. Most of the geophysical research results are submitted in digital form, which accuracy depends on various random effects (including equipment measurement error). The map accuracy problem occurs when the data cannot be obtained with a given detail in some areas. Methods of statistical simulation of realizations of random processes and multi-dimensional random functions (random fields), to solve the problems of conditional maps, adding of data to achieve the necessary precision, and other such problems in geophysics are proposed to be applied. Theorems on the mean-square and another approximation of homogeneous and isotropic random 2-D fields by special partial sums have been proved. A randomization method was used to formulate algorithms of statistical simulation by means of these theorems. A new effective statistical technique has been devised to simulate random fields in 2-D space (randomization method, spectral coefficients method and others) for geophysical problems. random fields in 2-D space statistical simulation based on spectral representation has been introduced in order to enhance map accuracy by the example of aeromagnetic survey data in the Ovruch depression. It is divided into deterministic and random components for data analysis. The deterministic component is proposed to approximate by cubic splines and the stationary random component is proposed to model on the basis of spectral expansions of random fields. Model example is the aircraft magnetometry data 2-D field (on the plane). According to the algorithm we received noise implementations on the study area with double detalization for each profile. When checking their adequacy we came to the conclusions that the relevant random components histogram has Gaussian distribution. The built variogram of these implementations has the best approximation by theoretical variogram which is connected to the Bessel type correlation function. The final stage was the imposing array of noise on the spline approximation of real data. As a result, we received more detailed implementation for the geomagnetic observation data in the selected area.
Introduction. The problems of the simulation of 2-D random fields with given probability characteristics arise solving the actual geophysics problems. In this case a special care is necessary for reduction of calculations, amount of which rapidly grow together with the dimension of the argument of the random field. Different approaches related to the solving of problems of statistical simulation of random fields where described in a lot of papers.
In this paper the algorithms of statistical simulation of Gaussian homogeneous and isotropic random fields on the plane using the basic spectral representation [3] are considered.
There has been an introduced random field in 2-D space statistical simulation based on spectral representation in order to enhance map accuracy by the example of aeromagnetic survey data in the Ovruch depression.
The spectral representation of homogeneous and isotropic random fields and approximation theorems.
Let  , The random field  
where
are sequences of real valued orthogonal random measures on Borel subsets from the snterval , i. e.
for any Borel subsets 1 S and 2 S , and , ;
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is a Gaussian random field, then the random
is Gaussian random measures with independent values.
The representation (2) can be used for statistical simulation of Gaussian homogeneous and isotropic random fields with a given spectral function .
Consider the following partition of the interval 
In the capacity model of the random field   , r   we consider the sum 
and the following statement is valid. THEOREM 1. Let m, N, and am tend to infinity in such a way that the following conditions hold:
and the following estimate
is valid.
Theorem 1 is proved in [2] .
Assume that
This condition provides the existence of derivatives
w V on the circle with radius Q . Now the next statement can be formulated. THEOREM 2. Let us assume that:
2) the condition of Theorem 1 holds,
3)
,
And the following estimate is true
where .
The proof is provided in the same way as that of Theorem 1. THEOREM 3. Let (10) hold and
Theorem 3 is proved in [2] . Let
We consider the partition
And choose the point i  in every interval   , .
THEOREM 4. The following inequalities hold:
The algorithms of the statistical simulation of the Gaussian homogeneous and isotropic random fields Using the approximation theorems the algorithm of the statistical simulation of realizations of homogeneous and isotropic random fields may be formulated. We formulate two algorithms of such kind. The first one, based on the idea of randomization proposed by G.A. Mikhailov in [6] [7] is called randomization algorithm. Assume that the spectral
Algorithm 1.
Choose N and am using approximating theorems; Take the partition (4) and calculate  .
Simulate the sequences of independent standart Gaussian random variables   , : , ; , ; ,
Calculate the realization of the stochastic random field
Check whether the realization of therandom field generated in step 5 fits the data by testing the corresponding statistical characteristics. Now we describe the algorithm based on Theorem 4.
Algorithm 2.
Choose the number N such that 
Check whether the realization of therandom field generated in step 6 fits the data by testing the corresponding statistical characteristics
The randomizing variant of this algorithm may be suggested in the case when the distributions of the random points   i  are described by (19).
In this case it is necessary to calculate
3. Statistical simulation methods of random fields on the plane by the aircraft magnetometry data Most of the geophysical research results are submitted in digital form, which accuracy depends on various random effects (including equipment measurement error). The map accuracy problem occurs when the data cannot be obtained with a given detail in some areas. In such cases the methods of statistical modelling realizations of random processes and random multivariate functions (random fields) are recommended [1-2, 4-8] to supplement data missing. These methods have been developed for more than 20 years at the Mechanics and Mathematics Faculty at Taras Shevchenko National University of Kyiv. They were offered by professor and corresponding member of NAS of Ukraine M.Y. Yadrenko as a separate area for research and as a means to applied aspects.
While constructing data graphs for each account, we noticed that it is expedient to distinguish deterministic and random components. Deterministic function can be selected in different ways. One determination method its analytical form (trend   i f x as a function of exponentially damped sinusoid or cosinusoid) was considered in [8] . But there is a more accurate way to select deterministic component -approximation by cubic spline data. The difference between spline approximation of data with gaps (e.g. due to one) for each profile and spline curve for all points is a random process that is also stationary for most profiles.
According to graphs for each profile the stationary random component   profile and obtain more detailed aeromagnetic survey data. This method differs from the traditional, which uses average value of neighboring measured points for calculation point. Our method takes into account the correlation between data points and their statistical distribution. The idea of its use to resolve the problem described in paper belongs to Vyzhva A.S. Using the above method makes it possible to supplement the missing data in the study area, taking into account their statistical nature.
According to the algorithm 2 we received noise implementations on the study area with double precision (200 points) for each profile (13 profiles). When checking their adequacy we made the conclusions that the relevant noise histogram (Fig. 2) has Gaussian distribution. The built variogram of these implementations has the best approximation by theoretical variogram which is connected to the Bessel type correlation function for parameter a ≈3,25 * 105:
This confirms the adequacy of simulated implementations to the real research data. Variogram of simulated and input data arrays ΔTan for PR7-PR20, corresponding to Bessel type correlation function (24) at the value of the parameter a ≈3,25 * 105 is shown on Fig. 3 . 
Variogram describes the dependence of the mean square difference of random field values (in general nonisotropic) at two points on the distance and direction between these points. This function for isotropic random field depends on the distance  between points. The final stage was the imposing array of noise on the spline approximation of real data. As a result, we received more detailed implementation for the geomagnetic observation data in the selected area. The figure shows the maps that were built before numerical simulation and after completing the data set with double precision (Fig. 4) . 
